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(54) SIGNAL FREQUENCY TRACKING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve precision of the 
tracking of a signal frequency. 
SOLUTION: An acoustic signal is received with an 
acoustic sensor 1, and the signal intensity distribution is 
obtaind by applying high speed discrete Fourier 
transform or the like. A past constant frequency amount 
of the signal intensity distributions is stored in a storage 
device 3. Neural networks 4-1 to 4-3 show large output 
values when signals exist in inputs and gradients are 
present in the charge ranges of the neural networks. By 
detecting the maximun point concerning the frequency 
axis with an event detecting equipment 5 f a narrow band 
signal is obtained, and the gradient of the signal is 
obtained. Time integration is performed for every 
frequency by using two integration equipments 50-1, 50- 
2 having different integration times. The integration time 
suitable for the measurement of a signal having gradient 
is selected with an integration time selecting equipment 
51. A precisely measured frequency is obtained with a 
frequency precision measurement equipment 20, and a precisely measured frequency is time- 
sequentially tracked with a tracking equipment 30. 
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BtrEW»«isi=«fcya«cow»a$iaTLfc»»fiia) 



(2) 
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Falsify jgu M®»ss««w^f=«fc vxtbbtxt.m 
mte&toi&mzm. o fe^ggft-cpiiirag &jgatgi:: £ y gg 

A^U C*l?> — i— ^yu^-y ?<75fc05fc©A<<t 

a>#=a.— ^u*v K9— ' y, Aftfri- ftfaiztt 

- > A^a-T & i: # 1=* £ fc&fil $ £JbS S / %9 - 
fit A: r £ ffl » I = tt L T S t * # fit £ fcb * f -5 - a. - 

8fmizttTrz mjz<DHLmo>m&&<»*3mz-3^x. sue 

ttteJllCj:a4E<D«Sfiil::St>fit^<D£aKU Si 
J$ffl*&»tt*DES*?ffl»i.i:. 

■c, fiK-fOh^ttjESi^^y^aistifc^rojaafi 
rasi-iay >e u jgEEftfREftEiz * y **> e>*tfc*» 
firtH«#as«-* SO) I- t?fc o -c s w-r 4 Kffl 



**tfcfS#!Sa»* $ - a. — 7 VU* -v H 1 — 7 iz A fi 
5Ft-il^«(7)/ < -5" - > A<#S"T -5 <t £ 1=* # £ RE $ a 

^FelftirjiyiiL, K-<'<vh«aj«iairj;y^toe,*i. 
«te i-7 -y*>y«isi=«k y|^tt^s>lfc4gEl=s^L^ 

<7>jsa»<7)«fc ywffitfitsfii-cfc^mjBisasa^^ift* 

[»*«4] A*HS#i::*tL-C)S£»ttflT£tTo-c« 

flfrEii^aTj-w^-srostiBiiz^fc o r mm? -skis 
teat. 

|iIffiJi«i»^«fteSlc«ky^1fr$*t§=&®a»SI-. K 

s»»<75jfi«i=isofc/jNffl»<DmEEjSffi^i=^ysa 

L. 8-a-7JU*'>h9-fl:J:y. A* + l=ff#A< 
S|g*<D/^ - >A<#«-T h t # ic^: # fcftfil $ tb 

i-s*-r*ta*©4'-e«*Mi<t'Sorfcy. *xoai*fiiA< 

B^HSirjayjlL. K-f'<>K«ttlffliSU<fcy*«)e,H 

<i^<p B$rai-:a-rs fflaacp43E£ttaT»-.& 
B#mi-?-fj-^) 3f^(Pitaig))i»a(P^iMB(=otx-c. iiie 
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m^m^mmvm i^<5«a<B$)iE(7> a *,ihj3e h- ^ •> * > 
m a arnai sos <t 

ntf-r* c t sftafc-r-sa^jsaaaita^as. 

[&HC0l¥ttlftlttH] 
[000 1] 

.LT JiifcSStttflf tff 5 C tic J: y ^e,*t^A*«^5tJt 

<z>jg«a£lHU:<D#*i£m*-c, ^t4*<5fe»coi**«« 

[0 0 0 2] 

[t£3fc<Z>&tl5] 021*. jS*0)-a-7JL.*7h9-^ 

Lxomfctf. #«-tr>-y-i ic«toTsafi**ir. *a> 

F F T (Fast Fourier Transformation, 
7-'Jl^) g g2lcafe€>tt.S. FFTSa2-CI*. 

i*£<&i$ras»r£i=i5t»:7-yxg»£mv pifs© 

(f) -t LT. ^©«*HaK#ffX (f) 

(f) £tg«aa 3 i=<t or ja*-sa#w»s»-r c 

<tr«. B#»l*IS&a<D2*7c£|HUCD«#3iS5**X 
(t. f) tfmbHZ. w<B«#3ijStt*rx (t. f) 
li. RJrSO^WT|J>wi:lcfffiK$*i. =.a— ^u*;/ h 
4- 1 -~4-3lcj£t,;h,£> 0 
[0 0 0 3] &Ca-7^yh9-9 4- i (i=1 
~3) l*fc&A*i:«>, A2)4>lcSI9ttcD/<*— >A<&*1 
«**'SfiI*dU*-r-5J:5lc^:g$*iT:^^„ Cfll*. 
a*.f£M*aeil& (/\V*?D/<y— >a>£) (cj: 
l Js H«tt<D/^^->A<?¥«E-r-5A*lcStLr 1 . ^> 
VUteXMz-ft Lt 0 $»ep«#t LT¥ft h Z. t V 

-3l*TI*. UlT(0^ittlc|BK**i-Cl.^. 

xa ; mmmmm. h 7-9 wan 

mi > (1 9 8 8). amia 

c:?, «#CDfflaS»*<B#|BlWlC^b-rSfi^$4gEi: 
tic-f & 0 =.a — hr? — 5> 4- 1 ~4- 



3 1*.. -J-ti-F^S'S^IBHro^iSlcrsL^T^SL-Cli^ 

£8saj-f&o mi*. _a-7U7h7->4-iii 

£)IEA<-0. 3~-o. 1 (H z/m rofisHrtlcS)^, 
II^£&Hk fittlczLa-^U*-;/ 17 4-21*- 

0. 1~+0. 1 (Hz/«» . -1-7^7 h7- 
94-3l*+0. 1~+0. 3 (H z/«» (D®m%m 

[0004] £T. 7/U*';> h9-5 4- 1 ~ 

4-3ICI*. B#SlJxjg-RStffifa±<0|f^§tg^x 
(t. f) (O*^*. fc^SSSS^+'Oir-r-SJi^a)^ 

lMa«a£ft^»#iiHt#A<?F«LTL^fc*l*. iS/J> 
SB#*lcliil:iS#a>/<$— >A<5?A^JhA<-SaJT. 
fcJElcftfSLfc-j.— t/U*-v ^-^^^/.fla)* 

*i$jF-f, c*i$^»<ona?»icoL>T«yiiL. f© 
aiAfflS'T'Oh^iusasicai^,, .<'<>h&ajsa 

^U*** h"7 — ?4- 1 ~4-30>tfi 

fr<J)—3-— : 7)l*v hD—*? 4 - 1 ~4-30>d3 ;*);!)<& 
£JS^f M-ot^-t«*a£jpL-cfcy. Lfrt*a> 

Jiajaf* sssaassa 2 o^jji^,, --h. a»g 
aio-ei*. FFTga2*>p,aitisofc^«ac:i:<7> 
<t#5i«$^fyi6*iic«»-r* 0 w^jgsii. ia»a«i9i 

[ooo 5] s*afliaiisa2o-ei*. -fonsmss 
as^bJiaaf* *si»y. »»gai o*Nf,aitai 

"ie$}^^EWico^ra*ffl$ttai-r-5. coa^a* 
*-rrajsas=fe,oT«#ra*a<oa®*}tsa (zmz 
K*mmm»tty&-) f**tLt. h^-v^^ysiaso 
^•s. h7-v+>y3$a3on*, 3rS(D^raT»c: 
ticja^i»«;ii«ji2 oAN€,«;i!iaafiaf **5ai+B» 
y. cHfciig-f jisro^at lti*. ^^.is. a 
iB&m&8i±**2nmmt l-c*;l.t>t^^5hca^ 

1. a^a>ffla6a$Jt^-r4^j**<fc4. 

;u*lcJ:a#8«5Elcoivri*. JUT(DS:KlcgBa*H 

s:»;««c*. r^-f vzfrmm&mmmm 3 his 
• jai5a#«i^j . 1 9 86. aa^-a. p. 97-1 
1 4 

[0 0 0 6] 

[f§?SA<«*L<J:5tr-5B)a] LA^L^^*<t,. C63|E(D 
|g^JS;T6aii^^ t?ld:. iaTlcgttWT-5 J; 5 lc. 

ssai o-efflL^«^raro«*$$*ar*)E£^E*}# 

ffl^iSofc,, 13 3 (8)^(6) I*. fitS50>«^»»a 

jis^jtoraffl^^^-ria-cfcy, pa (a) itit#*< 

*JE£l#f=fclMi£$iFU RtfHH (b) l*«#A<4g 
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IB£f#-3i8££^LT^-5 0 123 (a) ._ (b) *0> 

**n»* v tms/N ^si^ 

Mt>x&zt£ gwt-r&ico-efc-SA^ cc-eiis 

[0 0 0 7] 0 3 (b) I*, lt#A<-fclie£#oi§ 

;*»AW.il ttt l-^b-T •& - t A*& . «»^ra*<SL^ 

m^atf— ^ojiajsjA^isiCcfcy-r^-sfctoi:. sis 

ja;6»a>ii5£«j£A<jsiv ytteoxxuz n^x % 
mm><ziw£ £ &m ^ <t & LNis^(D a % ?> i= t *tic 

*(=o^ri4^»Bii4a>HfTi-,fc y »jSA<sfe<fr-5. a* 

t L^«ttB$ffl£ A3 ft ^)iB<D&S«^- 
lco^TI*«j£<Z>&<t£l8<*;ii:A<-e#*A<. -29SO>^ 

&l::3£ttSI§:A*ft<, a&£0£43ie<0«#l::**LT;8£ 

ft««*<»e>tiftA^of=» 

[0008] 

i-> *3EW(0 3 *><am i (Pfennig <8#aa;8aia^^ 
»«f«iai-«ky»«f$*i5'&s;"fi»si=. »ia«»a))S 

hb-a-7JI/^7 h 1 ?— »(Pfc<Pfc(PAMg#<P B3iyil= 



ft^Tfcy, A^tii;ft{SA<fifr£<7>SBM£&;l£fiI£f#-3 
^$1*iil-r-5C<t:TMl#<D#SS*iJSL.r, Z<0£. o ft 

^^roia«!»$^#(WjijK»«)fcfe*A>ftitsfii<t-r 

bum**!*-*-*, s&iz, Br^<7>a!a<oiK»B#rai=o 
i^-c. fiiessitffliaic^ytaiis+Lfc^sts^ros 

>h«ta«isicj:yi(tb*^fc^jiBics^^-c. mw& 
»«iai- <t y «»©8i»B#rBTc l fc»»fii<D 5 *> t*-r*t 
roa^fii ^ u m r €. £ s«?-r « w^paa««is t . 
tM&mxftramiRtiimiz a y sg^ s *tfc«« : ^ra'c«» 
*+tfc»^fiii=^Lr, «!riB-f'<>heitt«isi=*y« 
ai * tifcfi#roja»a©fcfe*Aift }ts<i<oififi§(c fcit 
Sffi^jS$g?LT. ®#©s«»a>«fcy«ffiftJiSfil-e 

ffiaAi^ffiiss^siitsisiia^RjfScDi^FBis^Ji y 
[ooo9] si2©f§w(iJi^sM»JIM*Mi£fcil 

sic^y^s+ts^flgaasic, K«ifiaa)jfi«(-K 
-V h^-^^feoofeoA^ft^cp B^iaicM-r-s 

.# i= * # ft ait ^ ai a -r 4 / ^ - m as i $ fT-f 

iz-olx-c, ^raasaizwrsai^io^-effi^^tfto-c 
fey. A^otBAfilA<RFfs©lafil$ilil*^i^l#o^$« 
' m-rzzbnmmDttzmmLx. ca>j:5ft«^:ja 
(7>Ja;•sa^^l#(DS;•fta(Cfcfc*A^ft}t^^ifii:•r-i) «t t 
KJtSfiitf €.fl9ja»i=«u-c«t,*#ftfii*tb 

SA^^r^ufcia^o/sasacow^sijsica^tNr. m 
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j= y ttsfi -c & -s »«'] a aa £ * to * a aaaa 
^roB#rasi-^yiiL. Maaa«»ifliJii::<fcy#to 
•tsaff-r*. 

[0 0 10] 

[ftffi] m 1 CDfUUil- <fc*tl£s Jil±(7)<fe5lc<I#SjK» 

>*<ss*£<!:£i::;*:#fcaa£ai2]-r&. f LT. 

orfcy. *otiJ;&aA<fifi5£©ESa£ia*€>ffi£l#o£ 

*/5OTaaa£a#roaaawfcfc£A^<m;£a£-t£ 
<tttl-, 8&5£a±:T£>a»af-**LTS4,:*£fca 
£tti*|-f -i>-a— ^U*';/ K7— £C0SS(D4jBS>!>\&<i 

^©aaaasjiEsaaj-rs. »^«nsi-j:y, srst© 
«»<»«»B#(yji--DiNT. lEiSfflafcfcyiEti^tifcii 

a«?ffisic<fcy. -f'OH^unaiafcjiyittfi^+ifc^ 
Eics^-c, mxmmiz* y«a<p«tti$ia-e*g?fc 
w#a© ? %t>r;fc©»*Mi£Kffl^*^£&»?-f •& - 

[001 1] m2<of§is(c«fcH«. w»«ia(-<fey. ja 
aa0>aa<D*)Ea>-t;h.etii::-o(,*-<\ a#3tffitt*T0> 

#-a£#A*> 0 ^ixicfey. a«<ka£a>«#<De-? 

Lt. h5-v*>*fflaic«fcy*aiLfcfi#<D4rjIEI-lS 
[0 0 12] 

mmmi m i ©affiiw 

is 1 1*. ^sennas! i ©affia^Trra^aaaiiaar 
a £ aa-r ak«>(D«<ia aaaaaao>aa?n •> ? 
ia-cfey. 0 2 4'<0g*<k#a<&a*ic[i#ii<DifiF^A< 
# »tin^ . *s i ©aaa<0«^aaaaa^j£;!>< 
ate Sj£i*. «*miyi<0«fc4«a<©fJl# 
K«<7>tB*A^e). «#o>*jEi-[Ci:T-tro«a'sa«'B# 



;flia ;&a £ *tf> -5 «fc 3 iz L - <!: X- & -5 . d om^ffl a 

T^i>„ tS-bVf 1 <0ai*{|ljl-l*, FFTg§2tfj 
ISS^-C^-So F F -ngS20>tii2)ffiilfcli. SBtl^S3 
t^Iltril^fc o tffl^t 5 o- 1 t^Ja. 

^B#p a iict3fcor«^-r *w»sa 5 o - 2 1 
aw^Eicitcfc-i— =j)v^-v hi— 1> 4- 1 ~ 4 - 

3A<aa£*iri^.&. =7)\,*v hO—y 4- 1 

~ 4 - 3 (Dffl^ffliji-i*-r k> K«asa 5 a<s«j* ht 

-f^V hSSffiSa5RU:«^a5 0- 1 . 5 0 

n*. -r^> hftttaa 5 atfaa-ftaaKaa 5 1 © 
aj^fflijin*. aaaaaaa 2 o^aa^-ci,^. a 
»a«»iga2oa)ai*ffliii=i*, h7y*>yaB3 o 

A<««!$*l-C^4. HI £#aLoo. *S1© 

aaa <oa#a aa jia^©fflajji^jynj2©^ 

[0013] ( 1 ) aaaa*raa 
^a-o-y-i icj=ottsit*aaLT. fftsh 
2icaiSo FFT^a2-eii, msoararaa <s«>i: 

f*) rtl-, BfS0>aaa##r18 (Af Hzttl») 

■csaaa^-yiaiasfTtv aaarticjeatfiis 

£*c:i:-ea#Siatt*i£»S. ch? [x (f) | f 
= f 1 . f 2 • -. fN J" tt4. 

[0 0 14] (id g aaa 

E«aa3i*, f FTsa2A^ait«i-3fca#3tffi» 
^<Da^-s@a (riaiir-r*) ^^Effi-r*. cttiz 

f) | t = to - (r-1) S. — . to -S. to : 
f = f 1 . f2-. f N 1 A^&ft-So =l<D«^!ia» 

flj*^, s-sasafn = fi . — . »n i--3i>"c. f n 

$*»bk-rZ'l^W IX (t. f) |t = to-(r- 
1) S. — . to -S. f = f n-o». — . fn+wl ^ 

ctii. 'Maia<7>^#$$aaa»«fM«>2a»+ 1 at 

Lfc) ^-i— ^;U^- > ^4- 1 ~4-3lCi£ 

[001 5] (ill) >^ffigig 

— a.— K9— ^ 4 - 1 ~4- 3(i. fc(0fc<CA< 
;U*'Vhr7— ^7 4-Hi«3ieA<-0. 3 0. 1 (H 

l*-0. 1-~+0. 1 , — a.— =jl\s*-"J hr?— ? 4-3 
l*+0. l~ + 0. 3CD4giB(D«#$«a-r*o ^S^F 

Htt<7>/^->*<&«.*^) 1 . ^■5'C'Eflt*tl*0$tb 



(6) 
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—94-1 ~4-3lz8BtggS3frf,j&£;h.'i>B#RS1xJ! 

=7)\,*V KO— ? 4- 1 -4-3X1*. A**I-<I^A< 
#fiLT. Lfrt^iE#-a— ^A-*-;/ h9— 9SM5I5 

*<***fii<Dai*$*-r. cft^aanajftaic-oi^r 
jfyilU -E-co^ra?-3.- : 5yu*y hr?— 9 4- 1 ~ 

[ o o 1 6 ] (iv) *r * > h«itbfflia 

4. tiL. H^K^OT^a— ^U*-;/ hr?— 9 4- 1 — 

4-3o>tii**<&-5ja«af * i=oivc«*a*;FL-c 

Yy (t.f) =X (t.f) +X (t-1,f) 
4„ £JiEa>*&**<iIA<tf< (Hi/») 0><|*[*. ^HUA< 

«jfl-r-5Ffli=^ • u (Hz) ©jaasaa<t .to 
^ • u$jaasa»«fitsA f tit^r. * • u<a f 

<DaSf»aA<Gl-fr4A<, ill • U>A f Xfc4£«*<© 

js«tt*MSTf 4. ^-fc*^ ii««^nuitAf 

/tfT?&4. 

[0 0 18] *SB1 <©3tJfiffilT?(* < «#£B5 0-1IC 
fclf4«#B#IWUl |Za-7^'^9-94-2(D 
SiJ-r*H^(D43E(DS*lfettffl0. 1 (H>/») 1= 
£*rt±TUi =Af/0. 1 (») ±:£afc4. *fc. =. 

5^u*v ho-^ 4- 1 &t;4-3(Daa-r-sii^ 

<043Ka>f&*Hai*a*O. 3 (Hz/8>) 

«#SS5 0-2l=fc(t-5»»^IWU2 1.U2 =4f/ 

0. 3 (») £Stf>4. 

[oo 1 9] (vi) « $mM«yfflg 
aa-Btmaaaas 1 xi*. * nsaiaB5x«di 

VaMCSLfeaiMMtaCT 4. a(*WI=f*. t, 
LKSjIB^o *<— a— ^;u*-v K9— ^ 4-2(DfiSBS 
ffl-o. i~ + o. 1 (H z/8» <OWSBirfc*tli. 8» 
#BB5 0-i<biia €£au *3Xfclt*tliatta 
S5o-2a>ism£8&ffl-f4<, Bad*lfea3«>BJ»B 
JSSHSjWS jR»«;HS« 2 0 t> *i 4 . 
[0020] (VII) BBBBafta 

m^mmmm.z otu. -c<>h8fcb£B5*e>a*§- 
0>j3*j*^fc«5£js&» f * sajtay. «»^wia« 

gM5 1 -Cg«j?tlfcm#aa^ (YHiO (f) I f = 
fO-e. — . '0+el (CCXI*, 85H0>iffl£2 e + 1 



;•£&<!: Cii£Baa*BaB2 0~>&4. £fc. c 
<01I^-C0^ie$*-a- : 7;U^--V K7-54-1 -4- 

3<Dm;ba£lti$-f 4c<tic < j;y*i^4o ccoTjjit 
LXl*. fca3**>fcftSaiKa f * l-*fLT. 

*IftU*t4-a- ?)\,*-y h?— 9 4- k £j35L 
X. K-i-7^'yh9-^4-kA<Sat5^E© 
Bfel [d f k-1 ~d fk ] ©■^'D'ffl (d f k-1 +d 

fk . /25tuT, 4)ie^o ©ftjfcffli:-*^. $jrea> 

«tSffi0o f*a»B*Ba«aB 5 1 -m££*i4. 
[0 0 17] (V) jatt&g 

a#3$B5 0-1._5 0-2X1*. JliK»ri:(D 

ifasx (f) £FFTga2frt>g(+ssy, «aa 

(8>) XfStt£fr3l=l*. v=int (U/S) (SI* 
Sj$7-y X^OB^fSfelPH. int () l*tajtEAI= 
J=4S8Hb£g-r) tLT, iS£v[s!#a>tt-si-$iK£iiO 

*-f4„ -rtf*?^. ftgij t i-fcitsta* {yu (t. 
f) I f = f i. —. f n i d ) i=*y»u-r 

4. 

+ - + X (t-(v-DS.f) ■••(!) 

fiiLfc) irfcl>TYuiO (f) l=S*fil£-5*.4jg;fca 

f**s. ^m#<»«3>iia»»i:-r4o »is*»f**i* 

h7-v*>?"5£a3 0^2&<E>*i4. 

[0021] (viii) h7v*>tf9&m 

t.ti4«iBIJS*a f **$B#rafl<ll=iim^-4. ISLbaj:? 
l=» *S1 (DUiSWXI*. gfi<0«ttB#|H!£8HNT<f-Sl- 

i.fc$S££»*miyia»?aB 5 1 xaa? 

^BB<0*#^«#l*S^W^BtfBJ$fflUfc»»a>eSI= 

«a a < a aa £*t s-r 4 c t # 4 . 

[0 0 2 2] %2(0Slt6ffl 

0 4i±. *fswo%2(oie£&09$^-ra#@%aiiM^ 
*$3i!fi-r4fc«>a)ffl#aa!ajiM»a©a(ii6^p 

0T-&y, ia_L*(DS*i:^ii<7>5aiCl**ffl<75^#A< 

^l*trjii4. *m2<75Hjgtwa)«^ajRaia^»aA< 
mi a>mmm tmtj:i,^it. ^E^itfca^^aaiiy 
m\ «saiLfca#ro4gi2i=i6i: -ca»iss zmvi* 4 
j=5i=Lfcw<fr?«>4. coa^asaiimssai*. # 
»-&>+>- 1 ^WLTt>4. -i-a-trv-y-Troai^ffliiizi*, 

*ffliii=i*. Ettaa 3 & 6o-i~ 

6 0-3A^«t*4xrt^4. IBaSa3(DUl*fifll=l4. 

MMIaM±4)S«aa)«JEi=iti:fc-a-5;u^^ 

—94-1-4-3 *<S«S*V-C^4. 

•V hi— y 4- 1 ~4- 3<73tlJ7jfflllCl* i _-l'^> hfctti 

sa5*^fii*H-ct^4. -f-OK^ttSBs&t/^ee 
Mt«»8 l6 0- 1 ~6 o-3 o>mt>mi-\t. i&Ma 
GS«S16 1 *VCH 4. -f<>htttaaB5 
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l2 0«$*i.Tl^ t BBfttlf3llttB2 0<75tti^ffli| 
[0023] *l£s_0 4 £#B8 LOO. *f& 2 OTHffitfj 

FTlga2lCj;i.m&7-'Jx£&£fn\ I6&BI=£ 

ai. t2isss3ic«fcy FFT^S2^f»sitisoy=ii 

9-^4- 1 ~4-3&l£-f'<>h^dtJ^S5U<fco-C 

<i#a>#££&a-r laTopwi ( i ) ~ 

(iv) jWrfrftS. 

Z4> (t, f) = X(t, f) + X(t-S, f-S#) 

i»v=u/si*. si <7>niSiM ( bi5it§<D a. * 
S2roSISfifflic*5L^ri*3ffla)ni— h?— ? 

4- 1 ~4-3^fflUt. ^ie$3Eia [-0. 3, - 
0. 1], [-0. 1. +0. 1]._[+0. 1. + 

o. 3] ir^it-c^fi-r-s^ti-Lfcro-e. zmonm 

tt§a»8S6 0- 1 ~6 0-3T?li. ^ftlK3E 
Pb1<D=P<D-0. 2, 0. 0. +0. 2 (Hz/») 

[0 0 2 5] (ii) jga-KHa^lEiMKffigl 

-e»»*ffofcjs*^4gEw#«»sa6o-i ~6o 
-3 acinar m*-'** t l-<d*jie</>o *<-i- 

hi— V 4- 1 (DlSS«SH-0. 3 ~- 0. 1 
(Hz/») irAoTL^IS, -0. 2 (Hz/8» <7> 

[0026] (in) mmmfummm 

Sjtasy, »»B#Mftiea«s«6 i^ia«**if=<s^ 
jaasat-ri). fltsuaasa f **(±hv-v+>^sa3 o 

[0 0 2 7] (iv) h^-y^ff&g 

*m2wisiifieii{cj:4xi*. s^»^B#fan?® 

»»WJt S«JEIz J: o r r f. L <f A< c,<I^5iS5i-* 
#U *0>*S££«#43IEii«!SB6 1 jeiMttLTffll* 

$ gib * # S C i: < « t tf» # ft IB] $ ffl t » -5 d £ A< "C 



[0 0 2 4] ( i ) jatt&g 

£)Ett£*9#gB6 0- i ~ 6 0- 3-C-li, m&vtczt 
CD<I#3iSX (f) % f FT!gfi2 7!r><iSltliy , S-Ji 
'a»:T£l=BMI|Mf=»#£fr3. atfmMui LTI*. 

(») $iS6ffltli. 4«)SttSa»gS6 0-1-v6 0 
-3li-E-*i-e*tS^i)4gie$SaL. ie£aMI^5£Jg£ 

£>„ 4JiB« (Hz/») <D<i-§-$sa-r*^iE 

»*«»»BT?. B#SJt ICfclt^ai* [Z0 (t, f) 
I f = f 1 . f 2 . -. f N J (2) «fc5lcLT 

+ -+X (t-(v-l)S, f-(v-OStf) 

... (2) 
[0028]S3TO|i« 

0 5ii> *f§M<om3<cii!i6ffii$^-r<i^Js«aii^ 

tt£ivtX>£>. *SS3(D*!£ffi|0)<i#®jS»j&g^jSA< 
7 7+>f8l3 OlcJ:y^;-BI$*tfcSaS!aro^EI=J: 

gai*. w«-t*>-»M stLti^s. #«*>+n com 

^UMI-I*. FFTgB 2 *VCl^o FFTSSB 

2(0til*ffl|lClt. IB1S»a3^_«^|Hll-t>fc-3Ta» 

ft«r=ii. ^igi=»fj-^ jgag»<p^iMg(riscfc-j.-^ 

h7-*4- 1 -4-3A<««!**tT^4„ 
a.— =7)\>**J Vl—Vt-y ~4-3<Dtil*ffli|l=lt J _-r 
h«SWgB5A^«*tirt^-5o -C'Oh^aiga 

h7->»>ySl3 0M«^gl5 0-1, 5 0 
-2fl)bB*flillcl*. »»^Ha«ga5 1 *<»8l$*tr 

t^*. «$mmattSB5 i ©ai*«i=tt. 
sa2o*<s«$ti-c^s. mz % 05$#^l-3o j _ 
3 q?giiiggii<oa#a«ai&g7?afe^ittwr si 

iSL-C^P). -f/O httttJ3gB5lcJ:o-C«#a5#a$ 
^SffiL. a^815 0-1, 5 0-2|c«korSS©» 

^> lUTCPjlBg (a) ~ (c) t><frt>*i& 0 
[0 0 2 9] (a) h^V^Xfmm 

h7^^8i3o-eii. -f^>h«aisa5A^e>a 

It Bt i tzitma fc * A> «BBK '«BBffi i: L fc * ;u T 

>7-l•;^^lSfflt^r, m^om»& f turnip] t&m 
s-r^c «tf)f=«i;«a»i£a » $BiftftffBeB2 o 
^iS^^fctiiz. ■aaEo^ffl^i $W5i-BfiBiigfi?^a 
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5 1 

[00 30] J_b)JS#f$B)iM«fflUI 

«)is<o«iSfii^i £3j±&y. k^k^i £ft-o«-^a> 

$ISl-SLf=«tti$Ra£illRL-C. tt#auft#ffi$0a 

»aMgg2o^ai-5. 
[0031] (c) mxunmmmm 

$L»ftZo U±!ftWLtz&5lz % 3 0>&mmiz & 

tut. iiscoai-ja^»«sii^fT5a^-c?fcoTt. * 

[0032] d) m^ 1 _m±mm±'p<r>m»■b^ 
+M ZVK&yaytit. *ti*H&9L\si&xm%iLx 

(2) mi ~n3 <pni&mx-{z. At>m&*&&tL 

^aast Lfc»^. 0 i a 0 4&t/05 <pt,vr*u~fci^ 
x & ss-b 1 ©ft +5 y icaar £ js i*« c t 
■cmmzmn+s. 

(3) ri2l3©!li«i|?*Lfc-i-7W'y h 
■7-9 4-1-4-3 <Pffl»ld:-gl-gfea., miO>*tfi 
Wl-fclti,^a.— h-7— *(*3 013U: (2ffl<0 

za-7ji/*yh9-^t! riE<043E] , racoigEj 

(=3fflju±A<i&5ifc«:*) . mzoimmmzjsifz-*. 
yfe«*#i=**J:ti:«fcto) , *3o>Mt*ii=£it«' 
3 o ic «fe y ia*<© -c > hoasA^ 4gffiA<«ts $ *t 

-Scot?, -i— ^;u*-:/ h«7— 9*<*jffiS»«U'5:<r 

(4) 0 4+(Dh5':/#>'J''£a3O£'f'<>H*iij 



8B5(Dtti*fl!lf::Jgi8U 8h7'y*>f8ll3 orotB 

A«i=. is»^Eig«^ii6 1 k®ygi&tnmms.2 os 

iMtt£S6 1l±. h7 7*>yS!3 Olzj^-Ci&a* 
*ifcJi);:fca<0^EI::<fcoT£)Ett#«ttgB6 0 - 1 ~ 

60-3 ©aaasaiRL. m;aMiisa2oii, h 
7 '^>^i3o let y &ji ^tzmxi&ammmt*} 

IBtt£fS#3£a6 0- 1 ~6 0-3(D«»fiii:l;J: y« 
[0 0 3 3] 

3<D*WI-«fc+ll*. »5j>B#H*(l#®»»(0^ElClEi: 

-cs«f Lfco-e, -(i^-cDjaj-ttisroiiMOTitjs 

<D-£JEICJSi:r-rP>L'C»«'-r-5J:3l-Lfc(75T?, 

[0 1 ] **^cd» 1 oaffifl0!>a4aB*iaji*ft* 
niter -5fctf><7)«^ffl»a3fissa<o««6^p ? a-e 

[02] tt*0>tt*fl8ftM#&«fiikrft*:«>0flr 
^js aa igasaaaa ?n^0-e&-5. 
[0 3] a*<©«#aa»i6a»as©MHja**-rHT? 

& 'a) o 

[04] :M»aa>«2a*£fl«>«4flBftBjB#a« 
nifi-r ztztbam^m&iSL&m&mommzrn 0-0 

[0 5] *ftHaa3<o*ffifla«*a&tt&ji;&&£ 
*jfi-r*fc»<o«#«a»iia»a<o«tt^o 

ft -So 

[»#©KM] 

1 #a-tr>-9- 

2 F F TSfS 

3 sstssa 

4-1. 4-2, 4-3 —D. — =7)l-*-"j b 

5 -T'Ohtttassa 
2 o /s&sstt^ga 
30 >5->*>yaa 
5o-i. 50-2 »#sa 

5 1 «^s#faiis«sa 

6 0-1. 60-2. 60-3 »#3&a 

e 1 «^^Ea!»?^a 
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